THROUGHFLOW CYLINDER 
Cross Reference to Related Applications 

This is a continuation of POT application No. PCT/EP02/04987, entitled "THROUGH- 
5 FLOW CYLINDER", filed May 6, 2002. 

BACKGROUND OF THE INVENTION 

1. Field of the invention. 

The present invention relates to a throughflow cylinder for a throughflow drying 
unit, in particular for tissue. 

10 2. Description of the related art. 

An example of a throughflow cylinder is recited in an article "Hightech 
Durchstromtrocknung fur Tissue" (High-tech Throughflow Drying For Tissue) of Fleissner 
GmbH in ipw 3/2001, page 21 . 

The previously known throughflow cylinders, also called TADs (through air drying) 

1 5 cylinders, consist of metal. The tissue web is guided on a screen over the throughflow cylinder. 
A gaseous medium is pressed through the tissue web by way of the throughflow cylinder. This 
gaseous medium or fluid can have a temperature of more than 300**C. In the event of a web 
break, this temperature acts directiy on the screen which is now no longer cooled by the tissue 
web. To avoid any damage to the screen as a consequence of the high temperature, the screen is 

20 cooled in a shock-like manner by way of a cold water jet tube. The throughflow cylinder is also 
exposed to this temperature shock, which results in extreme thermal stresses. Complex 
constructions are necessary to prevent the metal from tearing or to reduce the risk of tearing (see 
flie article "Hightech Durchstromtrocknung fiir Tissue" (High-tech Throughflow Drying For 
Tissue) of Fleissner GmbH in ipw 3/200 1 , page 21). 
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What is needed in the art is an improved throughflow cylinder in which the previously 
named problems have been eliminated. 

SUMMARY OF THE INVENTION 

The present invention provides a throughflow cylinder made at least partly of fiber- 
reinforced plastic. 

The material of the fiber-reinforced plastic can in particular contain glass fibers, aramide 
fibers and/or preferably caibon fibers. The throughflow cylinder can thus at least partly include 
carbon-reinforced plastic (CRP). The matiix material of tiie fiber-reinforced plastic 
advantageously includes a material preferably heat resistant at least up to 300*C. This material 
can, for example, be a resin or the like. 

It is advantageous if at least one fiber layer is provided and if the fiber layer is selected 
such that tiie coefficient of thermal expansion a of the fiber-reinforced plastic is lower than tiiat 
of steel at approximately 300'C and preferably lies in a region of 0 < a < 9 -lO"** • 1/Kelvin. 
The coefficient of thermal expansion a of the fiber-reinforced plastic is preferably smaller than 
approximately 3 • lO"** • 1/K, in particular smaller tiian approximately 2 • 10'^ • 1/K and preferably 
smaller than approximately 1 • 10"^ • 1/K at least in the peripheral direction. This can for 
example be achieved in that, in the manufacture of the fiber-reinforced plastic, for example 
carbon fiber-reinforced plastic, expedientiy more than approximately 30%, in particular more 
than approximately 50% and preferably more than approximately 70% of the fibers are oriented 
at least substantially in the peripheral direction. 

It is, however, unfavorable tiiat tiie bending stif&iess of tiie related cylinder becomes very 
small. Such a fiber layer is accordingly not possible, for example, witii guide rollers or smaller 
cylinders. The fibers in tiiese are axially aligned in tiiese, at least in tiie outermost layers (for 
example EP-A-0 363 887). In accordance witii a preferred embodiment of the tiiroughflow 
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cylinder in accordance with the present invention, the cylinder diameter is therefore > 2,5 m, in 
particular > 4 m and preferably > 4.5m, whereby a suflfident bending stiffiiess is ensured even 
with wide tissue machines larger than 5 m. 

The throughflow cylinder of the present invention can generally include a jacket, end- 
face covers with bearing spigots and, at least at one side, preferably the driving side, a fluid 
outlet stub, for example air outlet stubs. Optionally, a supply stub or a fluid supply opening can 
be provided instead. A suction box or a blower box can appropriately be provided at the interior 
of the throughflow cylinder and drying fluid, for example drying air, can be led off or suppUed 
through fliis. The suction box or the blower box can at least substantially cover the region or 
sector of the throughflow cylinder which the web wraps around, whereby secondary air or 
inleaked air is avoided. Alternatively, the non-wrapped region can also be covered, e.g. by a 
cover metal sheet, for the avoidance of secondary air. 

In accordance with a preferred practical embodiment of the present invention, at least the 
jacket of the throughflow cylinder includes fiber-reinforced plastic, preferably of carbon fiber- 
reinforced plastic (CRF). The fibers preferably have a smaller coefficient of thermal expansion 
than the plastic at least in one direction. 

The jacket can, for example, be made of individual elements. A preferred practical 
embodiment of the throughflow cylinder in accordance with the present invention is 
characterized in that it includes webs, in particular ring-shaped webs, extending in the peripheral 
direction and webs extending in the axial direction; in that the webs extending in the peripheral 
direction include fiber-reinforced plastic whose fibers are mainly oriented in the peripheral 
direction; and in that the webs extending in the axial direction include metal and are preferably 
provided with recesses for the webs extending in the peripheral direction. 
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Since the fibers of the fiber-reinforced plastic of the webs extending in the peripheral 
direction are mainly oriented in the peripheral direction, a smaller coefficient of thermal 
expansion a results in the peripheral direction. The webs extending in the peripheral direction 
are preferably adhesively bonded to the webs extending in the axial direction. Since the webs 
made of metal and extending in the axial direction can expand on a corresponding change of 
temperature, the throughflow cylinder is expediently provided with a floating bearing in order to 
take up the corresponding axial displacements. 

An advantageous alternative embodiment of the throughflow cylinder in accordance with 
the present invention includes webs, in particular ring-shaped webs, extending in the peripheral 
direction and webs extending in the axial direction; in that both the webs extending in the 
peripheral direction and the webs extending in the axial direction in each case include fiber 
reinforced plastic; and in that the webs extending in the peripheral direction and the webs 
extending in the axial direction are connected to one another in a shape matched manner and are 
preferably adhesively bonded to one another. 

The fibers in the webs extending in the peripheral direction are preferably oriented in the 
peripheral direction and the fibers in the webs extending in flie axial direction are preferably 
oriented in the axial direction, which brings about a high bending stif&iess for the throughflow 
cylinder. The jacket is expediently provided with four-cornered, in particular square, or 
preferably rectangular passage openings. These passage openings can in particular be formed 
between tiie webs. The open area preferably lies in a range &om approximately 95% to 98%. 
Preferred dimensions of the openings are 60 mm x 120 mm. 

It is advantageous in certain cases for tiie webs extending in the axial direction to be 
higher than the webs extending in tiie peripheral direction. In this manner, in accordance with aa 
expedient alternative embodiment of the throughflow cylinder in accordance with the present 
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invention, the webs extending in the axial direction can project radially outwardly with respect to 
the webs extending in the peripheral direction. In this case, the throughflow screen lies on the 
webs extending in the axial direction. 

The throughflow cylinder can, for example, include segmaits which are glued together 
5 and/or screwed together. It is also conceivable that it includes individual short cylindrical 
sections which can for example be glued together or saewed together. An advantage resulting 
from this is that a smaller autoclave is sufficient for the curing process. 

It is also possible that both the webs extending in the peripheral direction and the webs 
extending in the axial direction end in the circumferential plane of the throughflow cylinder. In 

1 0 this case, tiie throughflow screen, also called a TAD (through air drying) screen, lies on 

the webs extending in the peripheral direction and on the axial webs. The throughflow cylinder 
can be covered with a screen stocking to homogenize the flow of the gaseous medium, for 
example air, passing through and to thereby avoid marks. This is particularly advantageous 
when the open area is smaller than 96%. The screen stocking can include, for example, a 

1 5 material, for example metal, which is preferably heat resistant at least up to 250°C. The webs 
extending in the axial direction and the webs extending in the peripheral direction can have 
apertures which allow cross-flows and thus homogenize the flow. 

In a further expedient embodiment of the present invention, the jacket of the throughflow 
cylinder includes layers of fiber-reinforced plastic in particular produced using flie winding 

20 process. It can be provided, for example, with round, square and/or rectangular passage 

openings. The openings can be cut-out during the manufactiiring process (e.g. winding process) 
or be produced subsequentiy in a cutting process, i.e. in particular by drilling and/or milling. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above-mentioned and other features and advantages of this invention, and the 
manner of attaining them, will become more apparent and the invention will be better understood 
by reference to the following description of embodiments of the invention taken in conjunction 
with the accompanying drawings, wherein: 

Fig. 1 is a schematic view of an embodiment of a throughflow drying unit, in particular 
for tissue, with a throughflow cylinder in accordance with the present invention; 

Fig, 2 is a perspective view of the throughflow cylinder of Fig. 1; 

Fig. 3 is a perspective fragmentary view of the jacket of an embodiment of the 
throughflow cylinder of the present invention manufactured from a plurality of individual 
elements; 

Fig. 4 is a perspective fragmentary view of the jacket of an embodiment of the 
throughflow cylinder of the present invention in which the jacket includes layers of fiber- 
reinforced plastic in particular produced using the winding process and is provided with, for 
example, round passage openings; and 

Fig. 5 is a cross-sectional view flirough the cylinder jacket shown in Fig. 4 taken along 
section line 5-5. 

Corresponding reference characters indicate corresponding parts throughout the several 
views. The exemphfications set out herein illustrate one preferred embodiment of the invention, 
in one form, and such exemplifications are not to be construed as limiting the scope of the 
invention in any manner. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, and more particularly to Fig. 1, there is shown a 
throughflow drying unit 10, in particular for tissue. Throughflow drying unit 10 includes 
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throughflow cylinder 12 aroxind which throughflow screen 14 is guided. A tissue web is guided 
around throughflow cylinder 12 together with throughflow screen 14. 

Hood 16 is associated with throughflow cylinder 12 and, in the present case, dry hot air 
supplied from burner 20 is delivered to it via line 1 8. A suction box or a blower box can be 
provided at the interior of the throughflow cylinder and the drying air can be led off or supplied 
through it. In the present case, suction box 22 is provided at the interior of throughflow cylinder 
12. The mixture of hot air and steam is led off via lines 24. Some of tiiis mixture can also be 
supplied back to burner 20 via line 26. 

As can in particular also be recognized with reference to Fig. 2, throughflow cylinder 12 
includes jacket 28, end-face covers 30 and, at least at one side, preferably the driving side, 
extraction opening 32 for moist hot air. In the present case, this extraction opening is provided 
in the respective bearing spigot 34. The axis of throughflow cylinder 12 is indicated by "X" in 
Fig. 2. Surface 28 of the throughflow cylinder 12 is provided with throughflow openings 36. 

At least jacket 28 of throughflow cylinder 12 includes, at least partly, fiber-reinforced 
plastic. The material of the fiber-reinforced plastic can contain, for example, glass fibers, 
aramide fibers and/or preferably carbon fibers. Jacket 28 can thus include at least partly, in 
particular, carbon fiber-reinforced plastic (CRP). 

Fig. 3 shows a schematic section of jacket 28 of an embodiment of throughflow cylinder 
12 of the present invention manufactured from a plurality of individual parts. Jacket 28 includes 
webs, in particular ring-shaped webs 38, extending in the peripheral direction and webs 40 
extending in the axial direction. Such a design is, for example, feasible in which webs 38 
extending in the peripheral direction include fiber-reinforced plastic whose fibers are mainly 
oriented in the peripheral direction and webs 40 extending in the axial direction include metal 
and are preferably provided with cut-outs 42 for webs 38 extending in the peripheral direction. 
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Webs 38 extending in the peripheral direction can be adhesively bonded to webs 40 extending in 
the axial direction. A floating bearing can be associated with the webs 40 extending in tiie 
axial direction. 

However, such a design is also possible in which both webs 38 extending in the 
peripheral direction and webs 40 extending in the axial direction each include fiber-reinforced 
plastic and webs 38 extending in the peripheral direction and webs 40 extending in the axial 
direction are connected to one another in a shape matched manner and are preferably adhesively 
bonded to one another. In the latter case, the fibers in webs 38 extending in the peripheral 
direction are preferably oriented in the peripheral direction and the fibers in webs 40 extending 
in the axial direction are preferably oriented in the axial direction. Jacket 28 can be provided 
with four-cornered, in particular square or preferably rectangular passage openings 36 which can 
be formed in the present case between webs 38, 40. 

In Fig. 3, the height of webs 38 extending in the peripheral direction is given as hu and 
the height of webs 40 extending in the axial direction is given as ha. As akeady initially 
mentioned, these heights hu and ha can be of equal size or also of different size. Webs 40 
extending in the axial direction can thus, for example, be higher than webs 38 extending in 
the peripheral direction. To increase the bending stif&iess, the heights ha of the axial webs 40 
can be larger than approximately 100 mm, preferably larger than approximately 200 mm. If 
webs 40 extending in the axial direction project radially outwardly with respect to webs 38 
extending in the peripheral direction, throughflow screen 14 (Fig. 1) lies on webs 40 extending in 
the axial direction. It is, however, also conceivable for both webs 38 extending in the peripheral 
direction and webs 40 extending in the axial direction to end in the circumferential plane such 
that throughflow screen 14 Ues on webs 38 extending in the peripheral direction and on axial 
webs 40. 
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Fig. 4 shows a schematic section of jacket 28 of an embodiment of throughflow cylinder 
12 in which jacket 28 includes layers of fiber-reinforced plastic produced in particular using the 
winding process and is provided with, for example, round, square and/or rectangular passage 
openings, in the present case round passage openings 36. Connection passages can be provided 
5 between adjacent bores or passage openings for the homogenizing of the flow. 

As can in particular also be recognized with reference to Fig. 5, which shows a schematic 
section through cylinder jacket 27 shown in Fig. 4, passage openings 36 can be countersunk. In 
Fig. 5, the external radius of jacket 28 is given as "ra" and the internal radius is given as "ri". The 
radial thickness jacket 28 is designated as This can in particular be > 100 mm and 
1 0 preferably > 200 mm. 

While this invention has been described as having a preferred design, the present 
invention can be further modified within the spirit and scope of this disclosure. This application 
is therefore intended to cover any variations, uses, or adaptations of the invention using its 
general principles. Further, tiiis application is intended to cover such departures fi-om the present 
1 5 disclosure as come within known or customary practice in the art to which this invention pertains 
and which fall within the limits of the appended claims. 
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Reference character list 



15 
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10 


throughflow drying unit 


12 


throughflow cylinder 


14 


throughflow screen 


16 


hood 


18 


line 


20 


burner 


22 


suction box 


24 


line 


26 


line 


28 


jacket 


30 


end-face cover 


32 


extraction opening 


34 


bearing spigot 


36 


passage opening 


38 


web extending in the peripheral direction 


40 


web extending in the axial direction 


42 


cut-out 


ha 


height of a web extending in the axial direction 


h„ 


height of a web extending in the peripheral direction 


ra 


external diameter of the jacket 




internal diameter of the jacket 




jacket thickness 
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